- JC 


COMPARATIVE EFFECTS OF NICOTINE AND COTININE ON PROSTACYCLIN AND 
THROMBOXANE SYNTHETASE. 


CHAHINE R, LASSERRE B*, PHAM HUU CHANH A*. 

Research centre, HSpital Sacr6-Coeur, 5400 boul Gouin west, Montreal 
P.Q. H4J 1C5 (CANAOA) 

* Institut de Physiologle, 2 rue F. Magendie, 31400 Toulouse (FRANCE) 


Cotinine, the major metabolite of nicotine, has been detected in the blood of 
tobacco smokers in much higher concentrations than nicotine and remained longer 
after cessation of smoking. Cotinine has been suggested to contribute to the 
cardiovascular effects of nicotine. Nicotine can modulate prostaglandin synthesis ± 
and release. Since thromboxane A? (TXA 2 ) and prostacyclin (PGI 2 ) are involved in 
the pathophysiology of cardiovascular system, we studied the comparative effects of - 
nicotine and cotinine on the biosynthesis of PGI 2 and TXA 2 . Various concentrations 
(33 - 260 pM) of arachidonic acid (AA) were incubated with horse platelet microsomes 
(HPM), source of TXB 2 synthetase or horse aorta microsomes (HAM), source of PGI? - 
synthetase. Incubation was carried out at 37°C for 2 min and stopped by addition of 
0.2 M citric acid. Compounds under study were Incubated with enzyme sources at 37°C 

for 10 min. TXB? and 6-keto PGFj a stable metabolites of TXA 2 and PGI 2 respectively Z. 

were determined by radioimmunoassay. TXA 2 production was not altered by either 4- 
nicotine or cotinine. On the other hand, kinetic studies using a Lineweaver-Burk f 
plot of 1/V (reciprocal of 6-keto PG Fj^ formation rate) versus 1/S (reciprocal of 
AA concentration), resulted in a Km of 4.7xl0' 4 (M _1 ) and a Vmax of 9.6x10"^ 
(min.M -1 ). In nicotine pretreated HAM, the slope of regression lines were higher * 
than control values and Vmax increased dose-dependently (Fig 1). The slope of ' 
regression lines obtained with cotinine-pretreated HAM however, were lower than the 
control and Vmax decreased with Increasing doses (Fig 2). These data suggest that 
nicotine inhibits and cotinine stimulates PGI 2 synthesis. The degree of inhibition 
or stimulation was dependent on the concentration of AA in the medium. The 
inhibition by nicotine of prostacyclin synthetase is not competitive and does not 
exclude that nicotine may be also an inhibitor of cyclooxygenase. Furthermore, 
preincubation of HAM with cotinine (10" 3 M), abolished the inhibitory effect of 
nicotine on PGI 2 synthesis. This effect was overcome at high concentration of 

nicotine (fig 3). Thus it appears that cotinine, the major metabolic byproduct of 

nicotine, can have beneficiary effects, at least in the cardiovascular system. 
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